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Abstract

Aim: Robot-assisted gait training may affect functional activity,depression and quality of life in chronic stroke.In this study, we aimed to investigate the ef-
ficacy of robot-assisted gait training (RAGT) on quality of life and depression in patients diagnosed with hemiplegia due to an ischemic or hemorrhagic stroke.
Material and Methods: The study included 45 participants, including 19 chronic stroke cases in the intervention group (IG) (64.74+6.46 years) and 26 chronic
stroke cases in the control group (CG) (63.88+8.76 years) who met the selection criteria. |G received RAGT in addition to conventional physiotherapy, while
CG received only conventional physiotherapy. Patients were evaluated with the Functional Independence Measure (FIM), the Stroke-Specific Quality of Life
Scale (55-QOL) and the Beck Depression Inventory (BDI) before treatment, immediately after treatment (post-treatment), and three months after treatment
(follow-up).

Results: Both post-treatment and third-month follow-up FIM scores significantly increased in IG (p=0.026 and p=0.011, respectively); however, there was no
significant improvement in CG compared with the baseline values (p=0.180 and p=0.181, respectively). There was no significant difference in the SS-QOL
scores for post-treatment and third-month follow-up measurements in either group compared with the baseline values (p= 0.856 and p= 0.349, respectively
for IG and p= 0.545 and p= 0.186, respectively for CG). After treatment, BDI scores significantly improved in I1G (p= 0.050), but there was no significant im-
provement in CG (p= 0.181) compared with the baseline values. The third-month follow-up BDI scores did not differ significantly in either group compared with
baseline values (p = 0.156 for I1G and p = 0.977 for CG).

Discussion: Robot-assisted rehabilitation,in addition to conventional physiotherapy, might be preferred to conventional physiotherapy alone in increasing
patients’ independence in self-care.
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Introduction

Stroke is a common serious and disabling healthcare problem
throughout the world [1]. It is defined as an impairment of brain
functions that causes sudden and rapidly developing clinical
symptoms lasting more than 24 hours, or death. This is an
important health problem that negatively affects the quality
of life [2]. Rehabilitation of gait disorder after a stroke is one
of the most important goals to increase functional activity,
quality of life, and social participation [3]. Loss of muscle
strength and balance are the most important causes of gait
disturbance in stroke cases [4]. Robot-assisted therapy has
been widely used for gait rehabilitation in several neurological
disorders [5]. When combined with regular physiotherapy, it
leads to further improvements in the mobility of stroke cases.
Robot-assisted therapy devices provide autonomous training,
where patients can engage in repeated and intense practices of
goal-directed tasks leading to improvements in motor function
[6]. There are various robot-assisted gait trainers to facilitate
intensive walking training for people with a stroke, such as
Lokomat® (Hocoma, Switzerland). Walking with the Lokomat®
is accompanied by repetitive walking practices guided by a
physiotherapist. This workstation device consists of a treadmill,
a body weight support system, and bilateral exoskeletal
components, which provide actuation at the hips and knees [7].
This has been found to improve walking functions in both acute-
subacute and chronic periods in hemiplegic patients. Studies
have found that patients whohave received robot-assisted gait
training (RAGT) are more successful in independent walking
than those who have undergone only conventional exercise
therapy [8]. In a recent Cochrane review of 23 randomized
controlled trials with 999 stroke patients, results showed
that stroke patients who had received robot-assisted gait
training in combination with physiotherapy were more likely
to achieve independent walking than patients who had only
received conventional gait training [9]. In another study with
56 stroke patients, robot-assisted therapy in combination with
conventional physiotherapy produced greater improvement
in gait function than conventional gait training alone [10]. In
the post-stroke period, depression mood symptoms are very
common. In addition, cognitive disorders occur in approximately
2/3 of the patients who have had a stroke. The presence of
cognitive and psychological disorders has been correlated with
reduced quality of life and poor socialization. Furthermore, it
negativelyaffects rehabilitation prognosis [11]. RAGT has been
reported to increase motivation and courage of patients [5]. It
can also be stated that this treatment has a biofeedback effect,
since patients are able to watch themselves on a screen when
walking during RAGT. Therefore, it is hypothesized that RAGT
may also affect depression and quality of life. There are various
studies investigating the effectiveness of robotic rehabilitation
in gait parameters, balance and functional status, but only
a few studies have addressed its effectiveness in reducing
depression. Thus, the aim of this study was to determine
the effects of RAGT on functional activity, quality of life and
depression in patients diagnosed with hemiplegia due to an
ischemic or hemorrhagic stroke.

Material and Methods

This was a quasi-experimental study in which participants
were assigned without randomizationto either the intervention
group (IG) or control group (CG). All patients acknowledged
their understanding and willingness to participate by providing
signed consent. The study was conducted between April 2019
and January 2020 at Kutahya Health Sciences University
Hospital, Turkey. This study was approved by the Ethics
Committee of Kutahya Health Sciences University on March 18,
2019 (N0:2019/02-7).

Participants

Recruitment and setting

Participants with hemiplegia who presented to the outpatient
clinic of the Physical Medicine and Rehabilitation Department
of Kutahya Health Sciences University Hospital during the study
period were screened for eligibility by an independent physician
and invited to participate in the study if found eligible. All
participants were informed in advance about the procedures
and assessments to be performed in the study, and those who
agreed to participate signed consent forms.

Inclusion criteria

« Aged 18-75 years

« Diagnosed with hemiplegia due to cerebrovascular disease

« A history of hemiplegia at least six months ago

+ Having a mini-mental test score above 21

+ No hearing or vision problems

+ Not taking any medication that could affect balance
Exclusion criteria

- Being uncooperative

+ Having an additional systemic disease

+ Having uncontrolled hypertension

+ Presence of heart failure

Study procedures

After determining whether participants were to be included in IG
or CG, the participants were evaluated by a blinded researcher
(F.Y.), and then underwent four weeks of treatment applied by a
different researcher (I.S.). Participants were reevaluated by the
same blinded researcher (F.Y.) at the fourth week and again at
the 12th week. The patients in |G received RAGT in addition to
routine exercise therapy, while those in CG received only routine
exercise therapy.
Interventions

Intervention group (RAGT
physiotherapy): The patients in |G received RAGT in addition
to conventional physiotherapy.RAGT, the Lokomat® system of
Robogait® was used. Body weight support was adjusted to a
minimum without knee buckling or toe dragging. The walking
speed was gradually increased up to 1.5 km/h [12]. In the first
session, 50% body weight support was applied. After every
walking session, the walking speed was readjusted to the
patient’s walking ability [13]. The device was placed on the
patient, and then the patient’s hip, knee, and ankle joint axes
were consistently positioned with the exoskeleton orthosis
to adjust joint movements in an individualized manner [14].
All patients in this group underwent 20 sessions of RAGT (45
minutes per session, five sessions per week for four weeks)
in addition to 28 sessions of conventional physiotherapy (60
minutes per session, seven sessions per week for four weeks).

in addition to conventional

Control group (conventional physiotherapy only):The control
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group received standard conventional physiotherapy.
Physiotherapy sessions were focused on gait rehabilitation,
such as exercising trunk stability, step initiation, and weight
support on the paretic leg [13]. The program also included
patient-specific neurofacilitation techniques, range of motion
exercises, upper and lower extremity strengthening exercises
to the anti-spastic muscles, motor skill training, and assistive
device use training. All patients in this group underwent only
28 sessions of conventional physiotherapy (60 minutes per
session, seven sessions per week for four weeks).

Outcomes

Data regarding the participants’ age, gender, height, body
weight, body mass index, duration, side and type of stroke,
and educational level were recorded in a previously prepared
assessment form during face-to-face
participants’ functional status, quality of life and depression
status were assessed using the methods described below.
All the assessments were repeated before treatment, at four
weeks (post-treatment), and at 12 weeks after treatment
(follow-up) by the same physician (F.Y.) who was blinded to
the interventions. Functional status was the primary outcome
measure, whereas the quality of life and depression scores
were the secondary outcome measurements.

Assessment of functional status

The functional status of the patients was evaluated with the
Functional Independence Measure (FIM), which uses a scoring
based on a seven-point scale (1: total assistance, 7: complete
independence) in the categories of self-care, sphincter control,
mobility, locomotor function,
perception. In the FIM, 13 items evaluate motor functions and
five evaluate cognitive functions. The validity and reliability
studies of the Turkish version of the scale were undertaken by
Kucukdeveci et al. [15], who found it suitable for use in Turkish
society.

Assessment of the quality of life

The Stroke-Specific Quality of Life Scale (SS-QOL) was used to
evaluate the quality of life. This scale consists of 12 subscales
containing 49 items to evaluate the quality of life of people
diagnosed with a stroke. The items of SS-QOL are evaluated
with a score ranging from 1 to 5. Higher scale scores indicate
higher quality of life. Hakverdioglu et al. [16] showed that the
Turkish version of SS-QOL was valid and reliable to measure
the quality of life of patients with a stroke.

Assessment of depression

The depression levels of the participants were evaluated
using the Beck Depression Inventory (BDI), consisting of 21
items, each offering at least four possible responses (0-3),
ranging in intensity. According to the total scores obtained, 0-9
areconsidered normal, 10-19 are mild depression, 20-30 are
moderate depression, and 31-63 are severe depression. The
validity and reliability of the Turkish version of the BDI were
shown by Ulusoy et al.[17].

Sample Size

The required sample size was calculated using G*Power software
[18].Repeated-measures analysis of variance (ANOVA) with
interaction within-between factors was used. The FIM score
was the primary outcome measure. The effect size of FIM was
estimated to be moderate (effect size = 0.25) for the group x

interviews. The

communication, and social

time interaction intensity values in the study of Shahin et al
[12]. For a statistical power of 0.80 and an a level of 0.05, it was
estimated that a sample size of 36 participants (18 participants
in each group) was necessary.

Blinding

The principal investigator was blinded to the group allocation
during assessment and was not involved in the participants’
treatment sessions or in data analysis process. The participants
were asked not to mention their group to the researcher that
performed the assessment (F.Y.).

Group Allocation

The group distribution was dependent on the participant’s
time of presentation to the physical therapy department.
Participants who presented to the outpatient clinic between
April and May 2019 were allocated in control group, and then
all the consecutive patients were included in |G between June
and July 2019 (Figure 1).

Statistical Methods

Statistical Package for the Social Sciences (SPSS, IBM, Armonk,
NY, USA), version 21.0 was used for statistical analyses.
Continuous variables are given as mean + standard deviation
values, and categorical variables as numbers (percentages).
Analyses were conducted as per protocol. Intergroup
comparisons of categorical variables were performed using the
chi-square test. For the comparisons of the independent groups,
the independent-samples t-test was used when parametric test
assumptions were met, and the Mann-Whitney U test was used
for non-parametric data. For the comparisons of the dependent
groups, the repeated measures analysis of variance and the
Friedman test were used.

Results

This study was completed with a total of 45 participants (25
males, 20 females), including 19 chronic stroke cases in 1G
(64.74 + 6.46 years) and 26 chronic stroke cases in CG (63.88 +
8.76 years). The participants’ age, gender, height, body weight,
body mass index, stroke duration, side of stroke, type of stroke
and education levels are shown in Table 1 by group. In the
comparison of the demographic data of the patients included
in the study, no statistically significant difference was found
except for weight (p=0.010).

Primary Outcomes

There were no significant differences between the groups in
term of the FIM scores before treatment (96.31 + 15.23 in
IG and 86.26 + 18.32 in CG, p = 0.510). Both post-treatment
and third-month follow-up FIM scores significantly increased
in IG (p = 0.026 and p = 0.011, respectively), but there was
no significant improvement in CG (p = 0.180 and p = 0.181,
respectively) compared with the baseline values. When the
mean FIM values were compared between the two groups, there
was a significant difference in favor of |G (p = 0.032) (Table 2).
Secondary Outcomes

There were no significant differences between the groups in
relation to the SS-QOL scores before treatment (128.42 +
2094 in IG and 128.46 + 23.7 in CG, p = 0.854). The post-
treatment and third-month follow-up SS-QOL scores did not
significantly differ in IG (p = 0.856 and p = 0.349, respectively)
or CG (p = 0.545 and p = 0.186, respectively) compared with
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the baseline values. There was also no significant difference
between the meanSS-QOL scores of the two groups (p = 0.827)
(Table 2).

No significant differences were observed between the groups
in terms of the BDI scores before treatment (9.89 + 4.56 for IG
and 10.69 + 5.08 for CG, p = 0.458). After treatment, the BDI
scores significantly improved in IG (p = 0.050), but there was
no significant improvement in CG (p = 0.181) compared with
the baseline values. The third-month follow-up BDI scores did
not significantly differ in either group compared with baseline
values (p = 0.156 for IG and p = 0.977 for CG). There was also
no significant difference between the mean BDI scores of the
two groups (p = 0.704) (Table 2).

Discussion

‘ Analysed (= 26)

‘ The majority of previous studies in the literature examined the

effectiveness of RAGT on walking capacity, speed and balance
and reported RAGT to be an effective method to increase these
parameters [19,20]. We hypothesized that these clinical effects
of RAGT would also positively contribute to the quality of life,
functionality and mood. In this study, we aimed to examine the
potential functional and patient mood effects of Lokomat®
training, which is based on computerized visual feedback known

Figure 1. Flow Diagram

Table 1. Demographic characteristics of the groups

Intervention Group

Control Group
(n=26)
((LELERD))

(n=19)
(MeanzSD)

Age (years) 64.4x 6.46 63.86+ 876 0722 to increase patient output and motivation.
RS (En) IEEE3: 20 IEREEEED @ In the present study, both patient groups showed an
Weight (kg) 80.42:11.85 7396£1318 00107 improvement in FIM scores at the end of the treatment period,
BMIike/m) 2911 = 464 2720425 0159 but the change was statistically significant only in IG. This result
Duration of stroke (months) 3063+ 3112 3636+2567 0504 shows that robot-assisted rehabilitation might be a promising
s % % . . .
& n %) n ) adjuvant therapy and could be superior to only conventional
Male 11(57.9) 14 (53.8) . . . . .
0787 physiotherapy when combined with conventional physiotherapy
Female 8(42.1) 12 (46.2) - . . ’ . . .
in increasing patients’ independence in self-care. In a previous
Side of stroke n (%) n (%) ) . . ) .
study investigating the functional and psychological effects of
Left 10 (52.6) 8(30.8) ] ) . . o
0218 robot-assisted therapy on 40 patients with spinal cord injury, a
Right 9 (47.4) 18 (69.2) o ) ] . ]
significant improvement was found in the quality of life scales
Type of stroke n (%) n (%) . .
Hemorrhaglc 20105) 625.) and BDI scores compared to CG receiving only conventional
0435 . . . . .
schemic 17 895) 20 769) therapy [12]. In another study involving 60 patients with spinal
P n %) n %) cord injury, a significant improvement was found in FIM and
literate 3(15.8) 4(15.4) ambulation in the RAGT group compared to CG receiving only
Primary school 7 (36.8) 14 (53.8) conventional therapy [21]. Improvement in the FIM scale, which
Middle school 5(263) 207 0.488 evaluates self-care, sphincter control, transfer, communication,
High school 2(105) 4(15.4) social participation, memory, and problem solving, continues
University 2(10.5) 2(7.7) until the third month, even if the patients are in the chronic

period. This shows that RAGT does not only affect parameters
related to walking, but it has a wider effect area covering
functionality.

Cm: Centimeter, Kg: Kilogram, Kg/m2: Kilogram/Square Meter, N: Number of Participant,
SD: Standard Deviation, %: Percentage, ': Chi square test, *: p < 0.05 for the comparison of
changes from the baseline

Table 2. Baseline, post-treatment and third-month follow-up outcome measures

Intervention Group

Control Group

Mean differences in

Variables Post-treatment  Third-month Baseline Post-treatment Third-month  changes between
Baseline A A (MeanxSD) A A the groups at the
(Mean = SD) (MeanzSD) (Mean = SD) (Mean + SD) third month
[95% ClI]
127+ 0.41* 1.99+ 0.39* 0.89+ 0.58 0.90+ 0.59 1.05 "
il Eleble ok (p?= 0.026) (p?= 0.011) Ak (p?= 0.180) (p?=0.181) [0.97;20.10] =2
142+ 513 415+ 3.97 1.1+ 3.59 2.88+ 4.00 122
SS-QOL 128.42+ 2094 (o~ 0.856) (0"~ 0349) 12846+ 23.79 (o 0.545) ('~ 0.186) 1:92611.72] 0.827
-1.16 + 0.58* 0.89+ 0.63 -0.77 + 0.60 0.77 + 0.98 0.479
BDI 989+ 4.6 (p?= 0.050) (p°= 0156) 1069+ 5.08 (p=0.181) (p=0.977) [-3.00; 2.04] 0.704

FIM: Functional Independence Measure; SS-QOL: Stroke-Specific Quality of Life Scale, BDI: Beck Depression Inventory, SD: Standard Deviation, Cl: Confidence Interval
A: Change from baseline, % Mann-Whitney U test, *: Friedman test, *: p < 0.05 for the comparison of changes from the baseline, **: p < 0.05 for the group comparison
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In our study, the post-treatment and third-month follow-up
SS-QOL scores of 1G and CG did not significantly differ. Many
studies attempting to determine why early rehabilitation can
provide better results have shown that it plays a major role in
neural recovery and neuroplasticity [22,23]. Therefore, the lack
of changes in the quality of life scores of our patients can be
explained by the chronic period of the disease.

In our study, BDI significantly improved in IG, although there was
no significant improvement in CG compared with the baseline
values. Depression is a frequent complication of stroke, which
worsens the course of post-stroke neurological disorders and
decreases quality of life [24]. Consequently, it negatively affects
the treatment and rehabilitation processes. A previous study
found a relationship between walking distance and quality of life
scores in patients with a stroke [25]. Another study investigating
the relationship between disability and depression found
depression to be associated with functional impairment after
a stroke [26]. A case report showed a significant improvement
in function, psychological and cognitive status after Lokomat®
training in a chronic stroke case [5]. In our study, we considered
that RAGT would increase the walking capacity and functional
independence of stroke cases, which would, in turn, improve
their quality of life and mood. However, we did not see any
positive changes in BDI scores in our third-month evaluation.
We also did not observe any superiority of RAGT compared
to the conventional group depending on time. Although RAGT
was effective immediately after treatment, it did not have any
additional effect or superiority in the long term, which can
be attributed to many factors in the patients’ lives that could
affect their mood during the three-month follow-up period.
The limitations of this study are the lack of randomization in
patient grouping, no questions about the patients’ dominant
extremity or the presence of neglect syndrome, and a short
follow-up period of three months.

Conclusion

Many previous studies have described the efficacy of RAGT in
improving motor and ambulatory function in patients with a
stroke. In our study, we considered that RAGT would improve
walking capacity and functional independence in chronic stroke
cases and consequently lead to an improvement in their quality
of life and mood. Both patient groups showed improvements
in FIM at the end of the treatment period, but the change
was statistically significant only in IG that had received RAGT.
This result shows that RAGT, in addition to conventional
physiotherapy might be preferred to conventional physiotherapy
alone to increase patients’ independence in self-care.

Scientific Responsibility Statement

The authors declare that they are responsible for the article’s scientific content
including study design, data collection, analysis and interpretation, writing, some

of the main line, or all of the preparation and scientific review of the contents and
approval of the final version of the article.

Animal and human rights statement

All procedures performed in this study were in accordance with the ethical
standards of the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or comparable ethical
standards. No animal or human studies were carried out by the authors for this
article.

Funding: None

Conflict of interest
None of the authors received any type of financial support that could be considered
potential conflict of interest regarding the manuscript or its submission.

References

1. Langhorne P, Bernhardt J, Kwakkel G. Stroke rehabilitation. Lancet. 2011;
377(9778):1693-702.

2. Nichols-Larsen DS, Clark PC, Zeringue A, Greenspan A, Blanton S. Factors
influencing stroke survivors’ quality of life during subacute recovery. Stroke.
2005; 36(7):1480-4.

3. Langhammer B, Stanghelle JK, Lindmark B. Exercise and health-related quality
of life during the first year following acute stroke: a randomized controlled trial.
Brain Inj. 2008; 22(2):135-45.

4. Srivastava S, Kao PC, Kim SH, Stegall P, Zanotto D, Higginson JS. Assist-
as-needed robot-aided gait training improves walking function in individuals
following stroke. IEEETrans Neural Syst Rehabil Eng. 2015; 23(6):956-63.

5. Calabro RS, Reitano S, Leo A, De Luca R, Melegari C, Bramanti P. Can
robot-assisted movement training (Lokomat) improve functional recovery and
psychological well-being in chronic stroke? Promising findings from a case study.
Funct Neurol. 2014; 29(2):139-41.

6. Johnson M), Feng X, Johnson LM, Winters JM. Potential of a suite of robot/
computer-assisted motivating systems for personalized, home-based, stroke
rehabilitation. ] Neuroengineering Rehabil. 2007; 4:6.

7. Van Kammen K, Boonstra A, van der Woude LHV, Reinders-Messelink HA, Otter R.
The combined effects of guidance force, bodyweight support and gait speed on muscle
activity during able-bodied walking in the Lokomat. Clin Biomech. 2016; 36: 65-73.

8. Morone G, losa M, Bragoni M, De Angelis D, Venturiero V, Coiro P, et al. Who may
have durable benefit from robotic gait training? A 2-year follow-up randomized
controlled trial in patients with subacute stroke. Stroke. 2012; 43(4):1140-2.

9. Mehrholz J, Elsner B, Werner C, Kugler J, Pohl M. Electromechanical-assisted
training for walking afterstroke: updated evidence. Stroke. 2013; 44(10):127-8.
10. Peurala SH, Airaksinen O, Huuskonen P, Jakala P, Juhakoski M, Sandell K, et
al. Effects of intensive therapy using gait trainer or floor walking exercises early
after stroke. ) Rehabil Med. 2009; 41(3):166-73.

11. Sturm JW, Donnan GA, Dewey HM, Macdonell RAL, Gilligan AK, Srikanth V, et
al. Quality of life after stroke: the North East Melbourne Stroke Incidence Study
(NEMESIS). Stroke. 2004; 35(10):2340-5.

12. Shahin AA, Shawky SA, Rady HM, Effat DA, Abdelrahman SK, Mohamed E,
et al. Effect of robotic assisted gait training on functional and psychological
improvement in patients with incomplete spinal cord injury. ] Nov Physiother Phys
Rehabil. 2017; 4:83-6.

13. Kim JS, Lee JH, Hwang WS, Pyo H, Yang SP, Lim MH. Clinical Characteristics
of Proper Robot-Assisted Gait Training Group in Non-ambulatory Subacute
Stroke Patients. Ann Rehabil Med. 2016; 40(2):183-9.

14. Seo SJ, Yang HS, Jung S, Kang CS, Jang S, Kim DH. Effect of reducing
assistance during robot assisted gait training on step length asymmetry in
patients with hemiplegic stroke A randomized controlled pilot trial. Medicine.
2018; 97(33): e11792.

15. Kiiciikdeveci AA, Yavuzer G, Elhan AH, Sonel B, Tennant A. Adaptation of the
Functional Independence Measure for use in Turkey. Clin Rehabil. 2001; 15(3):311-9.
16. Yont GH, Khorshid L. Turkish version of the stroke-specific quality of life scale.
Int Nurs Rev. 2012; 59(2):274-80.

17. Ulusoy M, Sahin NH, Erkmen H. The Beck anxiety inventory: psychometric
properties. ] Cogn Psychother. 1998; 12(2):163-72.

18. Faul F, Erdfelder E, Lang AG, Buchner A. G* Power 3: A flexible statistical
power analysis program for the social, behavioral, and biomedical sciences.
Behavior Research Methods. 2007; 39:175-91.

19. Bruni MF, Melegari C, Cola MC, Bramanti A, Bramanti P, Calabro RS. What
does best evidence tell us about robotic gait rehabilitation in stroke patients: A
systematic review and meta-analysis. ] Clin Neurosci. 2018; 48:11-17.

20. Swinnen E, Beckwée D, Meesuen R, Baeyens JP, Kerckhofs E. Does Robot-
Assisted Gait Rehabilitation Improve Balance in Stroke Patients? A Systematic
Review. Top Stroke Rehabil. 2014; 21(2):87-100.

21. Shin JC, Kim YJ, Park HK, Kim NY. Effect of robotic-assisted gait training in
patients with incomplete spinal cord injury. Ann Rehabil Med. 2014; 38(6):719-25.
22. Turton A, Pomeroy V. When should upper limb function be trained after
stroke? Evidence for and against early intervention. NeuroRehabilitation 2002;
17(3):215-24.

23. Liepert ), Bauder H, Wolfgang HR, Miltner WH, Taub E, Weiller C. Treatment-
induced cortical reorganization after stroke in humans. Stroke. 2000; 31(6):1210-6.
24. Sivolap YP, Damulin IV. Stroke and depression. Zh Nevrol Psikhiatr Im S S
Korsakova. 2019; 119(9):143-7.

25. Hong E.Comparison of quality of life accordingtocommunitywalking in
strokepatients. ] Phys Ther Sci. 2015; 27(7):2391-3.

26. Srivastava A, Taly AB, Gupta A, Murali T. Post-stroke depression: prevalence
and relationship with disability in chronic stroke survivors. Ann Indian Acad
Neurol. 2010; 13(2):123-7.

How to cite this article:

Merve Akdeniz Leblebicier, Ismail Saracoglu, Fatima Yaman, Emre Sahin. Effect
of robot-assisted gait training on quality of life and depression in patients with
hemiplegia. Ann Clin Anal Med 2021;12(10):1088-1092

1092] Annals of Clinical and Analytical Medicine



